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== (54) Title: PROCESS FOR PRODUCING FAT COMPRISING TRIGLYCERIDE CONTAINING HIGHLY UNSATURATED 
FATTY ACID 



rH (54)»^a>*«?: SS^fi&BJfigflfrig^ h U ^ V iz 'J K^^t;?E&li(DSiag^JS 

(57) Abstract: A process for producing a fat comprising a triglyceride having a medium-chain fatty acid bonded in each of the 
^ I -position and 3-position and a highly unsaturated fatty acid bonded in the 2-position, which comprises causing a lipase fixed to a 
^ porous ion-exchange resin support having a pore diameter of about 1 00 A or larger and specifically acting on the I - and 3-position 
^j- ester bonds to act on a mixture of a medium-chain fatty acid derivative and a starting-material fat which comprises at least one highly 
O unsaturated fatty acid selected from the group consisting of omega-6 highly unsaturated fatty acids having 18 or more carbon atoms 
O and 3 or more double bonds and omega-9 highly unsaturated fatty acids having 1 8 or more carbon atoms and 2 or more double bonds 

but contains no omega-3 highly unsaturated fatty acids; a fat or triglyceride obtained by the process; and a use thereof in a food, 

feed, and medicinal composition. 
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/U^/P* ( Aspergillus ) % o-Kh/1'7 ( Rhodot orula ) J$, , 

h * 7 h 7 ( Entomophthora ) Jl % ^^/^/tf^^v^A ( Echin 
osporangium) v U # — T ( Saproleenia ) JSi" 5 £ 

fe^ilf 5w HSt*t5, ( Mortierella) m^fr 

T^^X^y ( Mortierella ) MM JR "t 5 ft £ ^ X it s « 
T ^ 1/ 7 • u # ( Mortierella elongata ) „ ^/W7 /f x w 

15 



WO 03/004667 



PCT/JP02/06702 
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r ^11/7 • xp yj!/^ (Mortierella elongata ) IF08570, ^ ;V 
T^xl/7 • rc^fv^^T" ( Mortierella exigua ) IF08571, ^^f 
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erican Type Culture Collection, ATCC) , Centrralbureau v 
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hancement of Archidonic Acid Production by Mor tierella alpin 
a 1S-4J : J. Am. Oil Chem. Soc. , 75, p. 1501-1505 (1998). TE 
ffects of Mineral Addition on the Growth Morphology of and A 
rachidonic Acid Production by Mortierella alpina 1S-4J : J. 
Am. Oil Chem. Soc, 75, p. 1815-1819 (1998)) „ L^b. ^Blffi 
mfcttlrZ T 7 * K>-&<Z>fiJ-£fi**45fC <0 , #3g9!<Z>8A8 
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!) ^ y t !l K i 4 5 ( TEnhancement of Archidonic: Selective H 

18 



WO 03/004667 



PCT/JP02/06702 



ydrolysis of a Single-Cell Oil from Mortierella with Candida 
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, 0 ^ U < (*30KS:%W±, i "9 $f * b < fi40KS%W_h, £bf££? 

CD # X' # i> <D f£ PI ^ U T 5 tf X it ft V> 0 

^ummm^^^-f- z mm (hvy»±i) k) bmmmmt u-c& 
tx-K, ^sjs^-v-y / u ^m£<a#~rzmm ( h y i/y ± y k 
#w^5-91887-^-^^) „ $ ^ a>9mmgt^m%amffim (6,9-*? 

* 7** v 5 ^ ^®Kl8:2 0,9), 8,11-^^r =» -y- 5?* ^^(20:2 o> 9)3g= 
U < tt5,8,ll-^>r = -y- H y 3: v^(20:3 co9)) SrtftSJftJig ( 
h y ^ y y K) Sr^^S < *«felcoV>t t> , ^^r^x 

a 9 ^ m m ^ is fq m m m & ^ * -r 5 » jjg £ it -r § * & # * ^ m # 

fjKiotPI^^Htl^ (#H?¥ 5-91888-^ 38. #^¥10-5708 
5#4>$8, #M^p5-91886-^^#) 0 L >&> b ft # , iti^I^^ 

a (hy^y-iry k> ^SigtsacnitiJisi^^tttte?) 
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mmtvx. m «\ # ^ y ;umx n # y y & m if s r t # x 
mmmt -rzmmr^iztv, ^-fti<Dj&mh&m-tz>zkfi>xzz> 

o 

«fflt5:K\ RfclM.&%:Jci7 S k k ft V fcl&Mm & M 

# <b ft 7t » J|g Ci >f #IUiJ!fiS£«i£>!jn;t , Bif[5]Ie]ifcL7c@S£rt;g£m£f£ 

a-fic^iitei^i*^ l 7t h y yjv-z y k £80%j^_b^w-r -5 m 

$? 2r L & K y i/y-lry K tf* # ft -5 PS 9 ^ y ^ T* & o T 
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/n- - m f± & ^ m v & ^ r <? , in ik u -c M s T-t m -r £ - £ 

y ^ y -fe y k) srftst-wu ^ste^j&^&sjttes***^* 
jsmc z (DKj&mmfr b , TJU&j&iD t % kw <o ffi £ titc 
fcwmm ( h y ^ y -fe y k) utv^jigjfti, $ <b 

K:W:ifiSiiJ<0KJS&2£«'?*> S <9 &<ZkK 

yjftgfc, 7K|g«^W> # 7 A b ^ h ^ y 7 W -> 

. ft*3£jg;* >r — As<» <fc 5 fc**©»flBa* e>, ft JJS 1» ft * m ffi ffi 
IfcSrSl 9 »-&fcW:, W H •§=? "T? ^ < ^ <£: # s £F l£ Lv\ 

<d x $ k it mmmffim&& <? m^it&, mbthzmmi*, 95 
%si±& h y ^ y ir y Ko«jjg-c«> u , »ig * icnniFftts y 
-fry K^^-y^y-fey K5r^lf&i^i:icti!!)i^, M 
y y ± » Kc^t^^csfeSiitfts, * & m k j& c , 

t i <t V\ 

*&w<Dmmte. hy^yiry Koi,3tttc«f«j!gj»»^, 2&k 
e>a«rtife^* < t t>i«o;«g^tafDiigM^^^^ u/t h y y y 

-fey K 30~ 90mol%. # * b < f± 30— 80mol%, «fc U if i L< {i45~ 
80mol%, &t>£f * b < te60~80mol%^Jfr-r5 iSJ!g#*fM:f 5>tu, 2& 

* *- v - y y u i^m. 6,9-** * 8,11-^-r = u- ^ ^ 
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ft, 5,8,11-31 4 3 h y m >>m&&if bin 5 o ^fci 

h y ^ y -t y Koi.sffii^ijsiwi^^ 2ti:79*K^ 

«? 0* u < tt40moi%w±-^Wi-§ h y ^ y -t y k©i,3& 

fc^auit 2tt»;i5?* j e-v -y y u^K* s J©#ufc h y ^ y 

-fey K£5mol%^Jh, U < ttl0nol%E*_L, J: <9 #f £ b < te20mol 

%w±-^W-f-5ttflg, *>5vm* h y ^ y -t y K<z)i,3tefc f siUiJfcft 

ifis 2ffi 5 ,8, 11-31 ^ =f MJx ^Bft^HS-a- Lfch^Dt!) K«r 
5mol%^±, U < ttl0mol%^_b. i S l< li 20mol%£/. _h 

* h'yliS^^tfe h y ^yiry K£25mol%£*_h"£tf iS/IB, 1,3- 
ffi (d * M l» ft a* . 2-# ki & * - y - y y u ^ ft & m & b h y ^ 
y -fer y K JB , &5 V^l,3-ffiK: * $1 Jli ft tf* , Jc o> 9 

* as ufc h y ^ y -t y K&-&tf ?s 

«k mm * K BB L T fa $ij KB & & tt 5 t <Z> -e Wt * ^ . 

* 5 *D I & <Fq , h Z ^ tt/N— K fc** * jx K ^0>*DXtt_t ff B#fc:jfi/|g 

mm-ks,. 7k s -ft a, sfcttfifc^tcjfejp 
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m i 

4 * is&l&ffimteft (Dowex MARATHON WBA : ^^^^^/U) lOOg 
Rhizopus delemar U X — if 12. 5%tK W ffi. ( <? V ^'-f 19* : ffl 
22 MX (HO ) 80ml»H«S» MflE T T- ftjft $ * X @ JS-fb V ^ - if 

ifcSJOBSftia^Ht, ir 7 $ f * (SM-10 : 0 

2f:^f-f i/) 25g£r, Rhizopus delemar U ^ — ifl0%7kjgftg ( * y — 
: Bffl®!^ (80 ) 100«lfc»»b % 300ml(^^T-fe h ^ (-8 
0°C) &mW LfcrfS <b#5* Kfl0jfcTtt«Sr?gj&$-fr<fc: o ^tt, £ 

K95%W±-^W) (SUNTGA40S : ^ y h y - (#0 ) 4g, * 7 V frfk 
8g, _LfE@£flS ]) /N° — if 600mg, 7K240/i l$r30°C -C48NFK, Jfc# (1 
30rpm) U**SfeS«?S*fc. S^«IT^> M 9 Bfc £ , S 

y - if £ # 0 

#12 

77* K^8!r25Ki%§tt5tt4«!a (h y ty K95% 
^_h^*) SUNTGA25 (f l^MJ - (80 M) 4gb * 7 V ^WtSgOm 
(SI) fc, ( Rhizopus del emar V If, iS'ffcDo 
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wex MARATHON WBA 5 SM-10) 0. 48g^r*P x. 30°C T'48fe 5 {£72 
tflBK m# (130rpm) LtS^^*, £ ^ h BC IB £ * 

$rfcK:£«&aD;t, MSB t <®m<D%.m £ i: £800 M 

t/u* y ^-^ ^wjiuk: x y h }) ? v -z v KSrffltb ufc 0 

y^y-fey Ktf>*fc:Jfc»?j&*;h,fc;&7' , yyi'lfe (8:0) N y y 
•fey K©tl:^#lt^577^Kyi (20:4) «:GC#*r «fc 0 SI 

iigj»m*a^T-ofij-a- : moi%) £^/&<& mmt£&) tut, £fcGC 

^^11^7 7 ^ K !$? tf> $!l -8* (IB ©H^ : nol%) &¥?m 
i: Itf 1 Lfc. gjgftlfc y ^--^ttSUNTCA25©l, 

tD Kt itv>577^ k ft h y ^ y -fe y k 

* 1 



# 7* !J /Hfe (mol%) 77*Ky| (mol%) 



SM-10 36.9 19.9 

Dowex MARATHON WBA 44.5 18.5 



^ Olfemfr ibDowex MARATHON WBA© ft # jj* $ *v ft 0 i~ ft 
Dowex MARATHON WBAtt SM-10{' it ^ , TtS^tt 

©<g;T#'>ft < , i>&m&m& tt sM-io t ra^oflt^^ufe. 

^oTi^JEttllOVNttDowex MARATHON WBAtf> $J T? $> -5 ^ # 
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M 3 

(7 7^ K ^m^25M&%^mir (hy/yty K95% 

£*±^W) (SUNTGA25 : If V V ]) - (80 ) £ T 7 * K &40SC 

( h V ? V ± V K95%£*Jt^W) (SUNTGA40S 
- (80 ) £Jif>MJjg i: Lfc^^(0 8A80^it 

SUNTGA25& 5 VM2SUNTGA40S 28g, */!);HJ 56g, m^it])^ 
— if ( Rhizopus delemar V — }fi# : Dowex MARATHON WBA) 4. 
8g$r30°CT*48B#^, 1*# (130rpm) LTS^^ffc. H^^y^'- 

K iot: ix fcJffijWKSrffi t)|<:ifl 13 & 9 /IB & # 

o # tL ft i in & 3i m m i2 g , *7 p y/w^24g, @^-fk»3jii.8g^3 

0°CT*48^W, m& (130rpm) U T R Jfc £ * fc . & <h 1*1 <D & S fC 

, &t>tnt 2 ®t&mtbm3gs * y ji>m8g % mfeitmmo. 6 g £3o o c 

T*48NFf^> (130rpm) L T £ * „ & <b |U ft* <D & 3g fc X <Q 

*¥mmtt3WLtZ if <9 fc< r. tV 3 HI*&3g»jm£#7t e 

SUNTGA25&5 VMiSUNTGA40S£I£Mflg t lfc»^Cg(5«OJ| 
(mol%) £g|2, 3}C^i- 0 
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igi- r £ -e * •? ]} sum (D ® & & 60%* -e ss * 5 r t a* £ . 

#1 4 
(8A8<Z5##fSO 

1,3-«£*8f^«j U . - -t? £ flj jfl L, flC»iftJIB©l I 3H!fcfcJIS'fr"t- 5 JIB 
SUNTGA25 : t V Mi - («c) ) £ ft n » J!g t i~ 5 S ^ & $fi^ * tt T 

■ftmm (bvyy±y k) (moi%) <B3Ht-cH*fB u-c 

Sr-frLfchU^y-fcy KSr^tftSfcttlottebf , IS W a* mM 
$fr1t<Ofr}£ o fr&mm-f-Z r £ * Pi «6 -C *> o fc: o *0Hc:fcV^ 
It #31 m & m h iz T 5 tc * \z. , *lBJ(DBWft^^©t>i:ot' 
*> 58A8& — #J t It , •£ <Dftffim*m1r 0 

^n^s^^^^- (GC) S:i*^totT^it5. 
[HPLC##f&] 

*7 A : i^^a^^A (Cosmosil 4. 6 x 250 mm 5C18-MS) 

mm : T± b WT-fc b = h V (1:1) 1 ml/min 

^«fl^M : 55# 

*7 At-yyfiS : 40°C 

&fcti^ : *^JB*rtHfcffl« (-fe^j&^40°C) 

D- : fa/jg ( M ty K) £ * o o a {c^fl? S-grfc 

, 5 m 1 tf>10%*£r££&A 
[GC##r&] 
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# 7 A : Frontier Ultra ALLOY UA-17-15M-0. 1F( 15m x 0.25mm x 
0. 1 n m) 

*7AfiS : 260 o C-(l o C/#)-290°C-(10 o C/#)-390 o C (5#) 

ftvtmm : 45^ 

P Ug. : 310°C 

^m^^s : 37o°c (Tknt-r ^^-fb&rn^) 

Hiilft: : 40cm/^j- 

-y- is^jv .mm (h v ? v k v k) *c-v- isizmmzitrz. 1 

m 1 tf>l%*«£&A 

ufchy^y-fey Kfixxsi * o , # ^ y 2 in ^ 

^xf/u^^Lfc h y ^!) t y K 8X8 £ # 3 „ # -7- f*l <fc <3 8 

HPLC^-^fcDa-a-, h y if y -t? y k &ft=f-m ^^^x-ftm-t 5 i 

(fcfcL, AAP (l,2-ft©77^FV|, 3-fif:A';^;f 

y ufc h y ^ y ir y k) £apa (\,z-Ql<dt 7 * KyR, 

2-fifc^;U5 Lfc h y ^ y -t y K) © KJWtto^rra 

C<%Jf ^^?r^i-) . £ tf>HPLC##r <£ 19 , 888, 8X8, XX8, XXXtf> 
H^?rf tlitS r t ifiX- # 6 0 7t£L, S ft -f -5 8A8tt8X8<7) # ^ 
tfflfc#ftt5i«, ^^/iJ5SP>8A8, 8D8, 8G8« ffl C&Wtifffl £ Tjk 
L # i~ 5 i t^ s "^?#^v , > 0 

GC##f<0»-&, HPLC##f-C##JT- # fc*»o 7c8A8, 8D8, 8G8£# 
9Jt5i ( $ e> tH , 8A8 t 88A *> # #J "f 5 - t # T* # 5 ) 

o Ld>L, 888, 8X8, XX8te & ffi f 5 ^ k ifi X # 5 # , XXXtt##?{;: 
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y ^ y -fe y k * <d 8A8© « * w -f - s £ * # t # * . 

IS «*• © 8X8 m J5b * © 8A8 
(mol%)©|iJ^ 
18. 9% 
27. 5% 



tf>#J-a-(mol%) 



92. 5% 
80. 3% 



COipfC, 8A8tf>##fj££#T 
0>J 5 

(JSJH-»UBSrSUNTGA40Si SP; 

SUNTGA40S lg, *> f V fl^Wt 2g N mfeitBm ( Rhizopus delemar 
V — -if, jflfl: : Dowex MARATHON WBA) 0. 2g £r 40°C "C 48B# HQ , Jf^ 
(130rpm) £ @ J£ <k y - if £ Ifc •? 6fc ^ JES ft] JJg 

* wt , ^^T/is&mtD t % izvjy mztiitmnmm ( h y ^ y -t 
& »? i&< r t x-toimmm&'&tc. mhH-ftmmmm^mmm (moi% 

) Sr* 4 #:fc5, m 3 0>SUNTGA4OS«rJSt£|. faflt i: 5 1 0^ 
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ffig£30°Ca> f>40°C{r-r 5 : K', /Ugfc^g j&#45. 46%^ 

fll 6 

T^^r KVitifi Lt^^f /f XI/7 • ( Mortiere 
11a alpina ) CBS754. 68 £ J® , ^a-^2» ( AJS^S^V^e 
%, KH2P04 0.3%, MgC12 • 6H20 0.05%, CaC12 ♦ 2H20 0.05%, ^ S fa 
0. l%Sr-&tp«F«& ( P H 6. 0) 1000L£ 2000Li§ SI it W A , 23. 

^26%, il^*1.0 vvm, Jf*£80rpm, W f*l EE 1. Okg/cm 2 GO^#T'il 
BH*& Lfc 0 1 , 2 0 IIC5X^/V = -^^, 3 

0 @ fc4. 5%i?ji> =i — x mm* 0 B fcl.5%^/u=» — ^ SriUSfe^in 
Lfc e 3 0 S &di&g<Sr21°CMTf:f T*&*£rlli;^ Lfc 0 

^^^-xs^irBinttiL, ^*^i60 g * xmm ltc 0 i6 

H'ylll) t>12g/L«ri|§«rUfc. fc.*5, «*13B I CfX'lCT 

K>M6S:55ft*%W±^Wr5»JK ( h V ? V ± V K) TSUN 
TGA55J 

M 7 

( Rhizopus delemar U — if, : Dowex MARATHON 

WBA) 10g£ 'J * y b M Jf y 7> Jj y J* (1. 8 x 12. 5cm, £*31. 

8mi) smTGhssk % 7* v *&&i:2izm& istcm&mm& 
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7J0 ^ A* S J hx 


<__ / X "T 1 HX v ^ 111 u J. 70 V 












8 • 0 ( iJ U As I& ) 




oU IN lUADD 


u 


0/. uu 


m>m. (ml/h; 


8:0 ( 77 V /I' B£ ) 


20:4 ( T 7 =r h ^fg?) 


2. 2 


53. 82 


30. 03 


3. 9 


52. 06 


31. 51 


5. 6 


46. 87 


36. 69 


8. 4 


42. 48 


40. 17 


12. 6 


36.69 


44. 10 


17. 6 


31. 24 


47. 04 


26. 4 


25. 27 


49. 38 


38. 7 


20. 03 


51. 21 


* 5 <DU& X *) 


, ffim&3. 5~5.5t L-C929 Wl © ii £ jcfc £ W 
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^ 6 








8:0 ( # ^ ]) 1£ ) 


20:4 ( T -7 3r K Mfe ) 


l 


49. 60 


34. 32 


2 


53. 00 


31. 22 


10 


51. 75 


32. 87 


20 


50. 10 


34. 61 


35 


48. 15 


36. 08 


50 


46. 73 


37. 37 


I U 


AC A A 

46. 44 


37. 43 


80 


43. 90 


39. 43 


92 


41. 43 


40. 99 



40~4l°C<D tag te^x t> , ^8fc&@£iii?S'l4tf>{gTt> * < , 

92H ffl<vmm£m&mj$ vtc 0 



rcOjg^^^-C#fc^J3g^^^T92 0 gfd. S/^T'^JOW^tb^: 

, m 4 <D ^ j£ Hi 19 #| Jig <Z>8A8, 888tf>#J-£- £p-</£ £: ^ ^ ^ fi*? 
tl40. lmol%, 7. 31mol%fCjt UT VNfc 0 

delemar V X — if . : t7 $ (SM-10) ) Sr^oT 

&3O0 § T*# h tltzmm*<D* ? y /Hft®mol%tt32. 4%t /iofc, 

#J 4 ao^m\z i 9 JfcJg*©888<&S!l£'£W'<fc. t - 6ll.6mol 

Lfc^oT, ft£7ffifrJIBjl&ft0g4£-4S;t5v>ttJ|g £ R jft JSC £ L 

, M^^i^ «rrif 5 r i: * < nm&}t££W.& wrse <t * 9 , 88 
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± if it iz h mt> b-?. +$rizi%n ts nx v^ 5 r t h t & o tc 

o 

M 8 

(hy^y-iry k) &mwmm t u, i^K;&i£ft4o~4i 
w* a> 9^ifi5ft^£&*nJigj»$e;$sM^ ufc ^ y y y ± y pom 

mmmz^^-i- z mm (bvyy-tv k) ©siiiSs&flfcSELT^s 
. v -y y u yi^^ft^ii ( h y y y -t y k) i:o^ 

Tte, W§ ¥ 5-91887-^ temiz IE «fe tf) 2T?£ U *S o T , Tv*Y 

tf* ^SS^^^^/i^ ^ 3i U 7 • T/U tT -^SAM1860 (ISliff^3 
589^-) ] SrfiJfflUT, a> 9^ it ft * tSfO flg Jfc g£ £ ^ * i" 5 » jjg (h 
y^y-iry K) (COV^f*. #§S¥5-91888#^$giCfE*c^:*f?£f£ 
Lfc^oT, «»9^i«ft^ffifiJl!gJWK^ffi|i«r^r-t-S|»^4fe [0ij;t 
tf, ^iflt^/l'f^xi/? • Tyu fc°^-SAM1861 ($fcI#T^^3l3 
590-St) ) it, 5 — KBft4r**-f5»J!g (h y ^Uty K 
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